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[if*«9] 3tefti!«&^fr. %p&m%L : i-<»pm*>&is/ 

XI±*-OT&®C:. m-f&^t It. V. Fe, Co, N 
i. Cu, Zn. Ru, Rh, Pd> Ag, P t J3<fctf 
A u A x y jgl£tl'5>4>& < tt-ICOlIfcJ: 
/XI*£fHb£!f3j£^*r LT fcSta^-T-fc-S C t 

£^jrLft^fjS-)i£i aH\ » - ff<P.hl=*« 10 

*IMHHfrfefe*»*MBttlMH« (-tz> > KRtt/Xli 
t^^tiO fcftMlitt^fc<Pg»1hfrg,ftStt= 

ggafcgsgggn oi=c«g>ji6»«i». 
humh 2] ^siaa. gaiaa. a<K sag, tea 
bl as, l. fcsiM*. aa> js. 

*a i ~ 1 1 (Pt^^rK<)^-gl^fB^£<pjteMM£«:„ 
[w#js 1 3 ] mm 1 ~ 1 1 &tvgjtfr=g£ffiifc@ 20 

*W«tl»l=^»Lfc3ll6<IMitt^-g)/<V K^-v-y^feLtO 

t^iL wh ek, a i L sum, a 

[RM1 4] «<*_tlc. «MfKtt7t#4rL«k«Mft 

mm&'i-tomtitozw&B.zit. &i*-ea<bL-c. n» 

Mte&mW t %tt tttt?- 1 fl>il*1h fr 6 « « »-« «IK 
[f§#JSi 5] S-B-hl=. JfcttJiItt*-i:ft##1±fS* 

t mm&ttmm t omgm * & * * *=■■ *e 

[»no>iM«nn] 40 
[0001] 

[0002] 

-ci*4. za&otemmizmi^ti&ftmmiFk+te. m so 
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»»*-t*-4i=i*. «t± , e««i«T*4oo , icisLhfl> 
affi-c-«jauras*-«±fcy. ttM#ffiLT%tttttt?- 

t<C*«lH*4 0 0 < tSJS<Daffll=*Oi»Lfc*t*:±l=i« 
■TS^aA^aRiFtlT^S. »H¥4- 28 4 

8 5i^«i=i*. iitiiiMTt^-yii^'jT-tro 

«BB¥4 — 3 3 4 5 5 2*4**1=1*. £7 -v 

[0 0 0 3] 

if$»» • 3Mb l fc y . ssa l fc y r at*<*a<fc y . 

ct§<> siBi=. fro. m«raict5fcor^*$ti-« 
«sfr««>&4ir^«. LfrLfcfrfc. fltriEofitJfetttB 
*ei= cfc o -c#jfr*np-r ivcr if fg*i£l£fr 

9 t» * tt 0>Kl=Mft*Mi. III»LMl^7<^ 
[0 0 0 4] 

[ii®£flS*-f Sfc#>0>3M9:] **EW#t>l*, 

^sgLfcS^, ( 1 ) «M«mvC*MftltT**{t 

iB»*fr»»-ftft:L» »*«k«Ma*fr»(*:fr&K«-r 
4fr\ «»»tttt»»*ffl^*fc. 3tfi4!«*!t^Sfce,* 

wet. (2) 3tfi4!«*a^^. mxtemm+trnftM 

tttt»»fc«>*»=»-r**»»»-C5~ 9 8 96 4:-*-* 

mm&wtmtikm&mmzm^zt* *tt«a^-fr»o 
«Mii«tti=j:«ia*Ma>»« • *ftfr«*t>r*<f < . 
%ttittt?«iiDi=. fro. *«mii:*)fcot*it« 
c<tfrt?#-5.ci:. e— yn— r^u*J<fctf/*f= 
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(4) fti&mm*t lti* % m^&f&i&mffezmi,. it 
Li^zt. (5) ftf&t&tiL+zmmz-ezjj&tLx 

m^Li&iMtyiZtti+Tmmz-e. &i*x* mitrzz 
tizzy. &mm&<D&mztt&M®%\zftf&m#itTr 

[0005] T^t5*>. *§£W\tftM*&1&*&&z>ti>Z> 
zk\z&% 0 

[0006] *mm*. M#m&&mm$:itLxicf&i& 
mz±zftm<Dm&tf®#)Tmi^mmx&v. mmm 

1 0%1UT. *?£L< l*5%JUT\ L< I* 3% 

KIT. mt»^L<l*1%lilT(D%C0T*&^o fliJKEM 
3t'>*<1 0%£y*#Lxi§^l*. $S5t#]0)#8¥ • &<bA< 

l> 0 -try > hi: Ltli, «iU*#3$4r * > K 
> K *JifJSHz> > K HfiS&ig-fe* > K **7-f h 
(fife) -tz>>K »#-fe>>K »tt#-b>>hftif 

£c<t*<T*#£o 7^M^'J7-i: LTI*. 

^<bxf i/x TK'JE^^bx^uv. TK'JE^^^bx 

'JE^^^bx^U>=l7K'jT~. xf U>-ME77 
<bx^u>=i7KU % E^^jbx^u>-/<— ^;u^- 
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p* -r >=i v-fc 2fO)«H7 ^*«fll. 

#aa>?y«£^£^*m*«c£3&<-c#«. 

#aa> v y =i > s =f Afc if * m l > S Z t tfXZ £ o 
[0 0 0 7] *««l:6W, &&!«*a^<hl*. *-(0/n* 

&<b£tt* Bib^>yxfx »*btt. f $>&x 

a«rfc*M*b**>*<#*Ll*. ^t>(c. 5tto^ 

"C. V. Fe. Co. N i, Cu. Zn. Ru s Rh, 
Pd. Ag, P t fccfctfA u^b^l>SJ: USJitt^'> 
fc< i: J: tf/*fcli*«^b*»*4** 

30 jb^5»>*<»*Li^o ftftk»ttTa)**«i±. 

40 ^f4^CD#WS(i»^L< 1*2 0-9 8%. <ky»*L 
<l*5 0-9 8%. to<h^l<li7 0-9 8%t' 

[0 0 0 8] *^^|Cfel^T^ft^^ : f L l*. ^*D0)*a 

^■OffttTJc, Mf>r;k 
34-^>Ktt£fa>^«>1b*Mlz7i^y«SAiL« *fp 
50 -th^m. ®*&itT *^*>T$>T)\,z}*is Kftfftft 



7 

t^hf^vi, *Bft^*>ftif 

j£#<tLT. V. Fe. Co, Ni, Cu. Zn. R 
u. Rh, Pd, Ag, P t fecttfA uJb*&#*»J:y 

■tf*i«*ft< ttHtofcafccfctf/SfciiABUb^ 

y. *iM±^(cj6c-ca7cLfcy-r^*a$ffl^^c: 

[0 0 0 9] **Bi:6i^t, S<*£LTIi. 4z^5^ 

[0010] »^»tt<es«y*^L 

L^CirA^t, «5Ui* SttBfc. -tf^-f K vU* 
[001 1] ibl:, *««lc*5^ttt, »(*±lc. IS 

e»«i36<«fcy»*L^o £*>i^ «hb<dk-»ici4. * 
«ffi****i^J:5fc. mb<r*r** iHbr;u5-^A 

[oo 1 2] ^«na>5K«i«M*£S]ftt-«rctt % 
Si*. *i*-c % @4bLT. tt««±ictt««ttm«« 
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lz. *tt«ft^t«^«141S»ffl^*5S«tlc»»*ti:r 

*-C5~9 8%. fc?£L< Ii2 0-9 8%. «fe y »* L 
<f£5 0~9 8%, tott^L<(i70-98%T* 

fe^o «na*»«rt»rci*. 9ms&l #ft*k *mh& 
tun*. *^y>y»«t£S«Mi**c£*«-c# 

4 0-9 8%£-f Sit^lci*. tt&fMifS4ft4i|::*?:7 

a>ajta«f*. »^L<ii5-5o%. *y»*L<i*7 
— 3 0%*efc4o 

[0 0 13] *i*fC^iR«rt«B^#LfcyrtlM±lR# 

y/<— xn— jm— x-r >^*ifa>ii»a)* 
30 a«*ifcy, «im*. x^u-zi— ^o^aftif 
a>a*a>*a-cqk#«-ctfcyLT. a{tad>tt<£t- 

»»M*»(*r=«*L«iM*«#wtfcyLr. 
40 <t fi^Sti^^SJ t £ & «ff - Jl «Kft 4 - 1 A<r* # 

So 

[0 0 14] mEO«*:5^LTa*3aiMil»#ftCtfc 

mt£itx*nw<DftW!&t*$:mz>o mtit* vt» 
ufcy, KniitintLfcy. mnLfcy, *aiLfc 
y. Lfcy-r*»as-cfTa:3ct3^-(?# 

H^btDSKtt. 4 0 0U l JftL««, »^L<li 
^;S-2 0 0 0 C<D}&mX'iTteo 0 CO)*^. 4 O 0°Ccfc 
yftl*fcmM4<M£1bU L«<«: 

50 y ^5>»ftifa>aBaffl*ttfflLrH^b*14-«* 
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[0 0 15] *&^(D3fcfiti«{*l±. Z(Di»(DlZ^r(D9tm 

300~400n m(DiS*n«S** L L 10 

[0 0 16] 

[JUM] 

1 2 0°C(DaS-C2 0»IHI(S«l*-B:T. *f§BJ<7) 

(KftA) $f#fc 0 ca)B8A<D»bf^>t 
»IMb^*>t«»»ttlS»«tod*ic»-r 

«<b^*> 

-f HRflUbJH 
**>i3V?t)Xfi& (i»a)*a». 

fctt. 1 2 0 o CCD;EJ£-C2 O S1*T. 

(»»B) s»fc. KDHfiBOB^bf^vt 
Wfiii. »»<b^*>fc«»»tt«»»fcO!>*«iz»-r 

■Hb**> 

(0*«fiWAtt«L T2 2 02Ai:T 

WE««0)«»ttjaft*2O cm2 <D#7^«lz!6*L 40 
fc«. 1 8 0°Ct1 0#P B 1&*i£l*T. *S£^CD*fti& 
ft (K»C) *»fc. c©K»ca)itf*>t« • 

i*. »»<b^*>tit»»tte»ffli:<Dd*fc»-r*8 

[0 0 1 9] HJ£0l|4 

(B*d*^Att8, T2 202Ad:T 
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(SJSl$tt^#ttS, CS-N) Ic*|fc1t-J-MJ4A 
£ta*pH7i::§igfiL*:&;S^ a;tSjf«:ofco 
r% »e>*tfc»ft^*>a^r— *ic*S*nit. t i 02 

(C&WLT 1 O 0 g/ I U— £MHLfc» C<7)X 

t-h^u-^-ei 5 0°c<DSffi-e3ftp B i7kS»«i3l 

*. P H7(c*fOL. *ifc£fT£:ofc&. 1 1 0°C 

Ti^f atfa>«*!*i* > h vx -e 3 B#p B iii 

fc\ TEG)JU 57D>LF200C (i % If— ;UX— tJU 
9. 8 0 g 

57PVLF2000 0. 80g 
0. 1 6 g 

^b->7^h33 8X) 1. OOg 
2 3. 6 0ml 

[0017] mmm2 

-r «tf<Ds^tt tLW>hvi>r*-T?3 mmm t 

7. 6 4 g 

?7P>LF200C) 2. 36g 
0. 4 7 g 
>TV h 3 3 8 X) 0. 7 6 g 
2 2.5 Om I 
[001 8 ] 3 

-r&tftom&mt Lt^>hyi^A-r-i B#p B i&<t 

3LTJt#»*U #»*l*Taf»aj**tf»fc. 

9. 8 g 

2 2 0 2 BCD 3 : 1 2. 7 g 

2 1. 5ml 

(:Efl(K*i*3£rttH* cs-N) l=*|feftrt- HJ 
*»*pH7lcH*LfcSkSI«* a^^fffeofco 

-e, »&tLfcB^f*>i^-+$i 1 o°ca>iSS-e3 

#P H 1tt«*1*T»rt;7** UTFlc^-fa 
Jft0>afttt £ L X * ^ > h i/ x -C 3 ftfflS £ 5 L 

Tftttm&L. #**ircaf»a*»s»fc. 

7. O g 

2 20 2 BCD 3 : 1 ;I^p Q n ) 4. 3g 
2 2. 5ml 



( 6 ) 
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9JIEfflfi6a>^»fflJ«ias 2 0 cm 2 cotf^xtei^tfrL 10 
tz'&. 1 2 0°Ct1 o»«tt**-fr-c. ftttflM* <H« 
e) £f#fc 0 ca>K»E<z>»*b^*>#*«l*. &&<b 

[0021] fri5Seii£«fc<fct;it»«T?Sfc*ftk«» 

(K»A~E) *m*T\ #tW0>*ffiT?*rt*3MW< 
7mW/cm 2 £ £ 5 *V <7 3 << h(D5fc£ Kg St 

KMEtt. JM6*<B*>&*u IHb**:/*<»#«lc 
*«Lfc. «lfc«a>K»A, cfe^tfttttMottftEO) 

f»tt*»«t*ttjitt^fcfl!>ryj**«-r*fcto. %tt«K 30 

Ml*. 

[0 0 2 2] afcfC. *i^a^A-D^3 u y hk& 

r-b hrvu^rt K$90p pm^S^^^^^ai^^ira 

u 6o»im»itfc. mm. ar^xwMxDT-fe 
»a-di*. »b^*>©**««ttiCcfeyT-fe kt;u 40 

[0 0 2 3] 
M1] 
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[0020] ttttHHi 

*ttjsa>s*tt£ Lt^ > h ->x-r *— -c 1 wit 

9. 8 g 



— h 6 2 9 0) 



0. 7g 





2 4 


. 8m I 






(ppm) 




A 


0. 5 


■m/rn 


B 


0. 5 


mms 


C 


3 0. 0 


mm4 


D 


0. 5 



[0024] mmm 5 

(?fl(&JM*££ttS« cs-c) iz*i«b^hu^A 

*jnieTpH7izB»Lfca. as. &*gu. x 

g % afe-fe*>h (/Mfffl-tr>>h»a*tt«) o. 8 

g. 7K0. 7g^I^L, ia50cm2 »*7^fi 

rc±««#u aa-ett«LT*««# (K»F) 

[0025] HBfcffl 6 

;u5^-fey>h (««Mb^x*t*a#a». Hi)* 
o. 8 gmi^&^tuftit. mmM5tmmzLx*§s 

«Wb^*>fc«»«»tt«»JHta)d«lc 

[0026] htRW 2 

*a-ett«LTK»H*»fc. 

[0 0 2 7] JtRffl3 

i) 1. Og^TKO. 7g(!:SI^L i850cm2 
[0 0 2 8] «HB*Jfi«te«fetfittt«-e»fcK»F- I 
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[0 0 2 9] 
[S2] 





a 


NO, fig (ppm) 


0# 




2 


3 03«fc 




F 


1 8. 8 


8. 9 


3. 1 


1. 2 




G 


1 3. 5 


0. 3 


. 0 


0 




H 


1 5. 5 


1 3. 5 


1 3. 5 


13. 5 


tfg^3 


I 


1 3. 5 


1 3. 2 


1 0. 6 


1 0. 6 



[0030] mmm i 

mmm 1 a>*aic» c-c*fc£fHMMfe*BB i o o c 

m2 OaWT^'J^fil^lffL, 1 2 O°C0)SSt 
2 0»IBttJiLT**Wa)*«k«li» (K»J) 

CflDK»JMMb** MHb**>fcB# 
[0031] VMM* 

mmm i x*&m Lta«7* u /me*k*i k «t ut. 
[0032] ii(HBseiifi«*5«fcr;it««-e»fcK»j. k 

SftifWis o y * h;ua>*«<DrtBlc»y oi* 

tzo Ca>*»fC7K4 hiUt*ft (ft*) 20Et 

£A*U *t(DrtfflA>b2 0W(DS^2*(D*5i» 
Lfco 2*M«WLfcB#j&-e* JtR^CDRftKaftB 

ici*»ao>ft**tB«>64ifca>i=»L. mmmioum 

JO)Mfzl*asSfl>tt»l±Ki6 6>*t&^ofco -*iI*SI 
*»««B***fcl*lMb** > 

* V*>7*— h*8MblH 

[0034] me^-cKALicfflixfettsfloKsx 
aifle*»MflETfH^fctt*3H-e*y. mt+zxo 

W/cm2 <tfc&£dl^:?7^^>f h(D*£RMtU 
[003 5] 

s»LfeK<b^*>sffli^fcctmm*. *fi«i<tB 



20 



30 



7 (7)1**4 J <D*SlfligHi3&<tt» LT 

[003 3] HJgffi 8 
ffci»a«»$^kf>3->-(1 000 r. p. 

m. x 1 o») -cawT^yju«i^««*LT. K& 

I*. §»Sfifcl7 fcH«fc»BLr. **E0>*tt«M* (K 

i:<D^giz^-r^#«s^-e9 o%r*$>ofc 0 

(CR-9 0. 3. 3g 

;157P>LF200C) 5. 5g 

1- 1 g 
2 0. 7ml 

^*-;U«*Jft^*»<BLTl»tcB^^>(D^^y — 

T\ T i O2 CMLtlOOg/KDX^'J-^L 
fee C^7'J- h^U— ?t?1 50°C<DSS-e 

tfrofc. #t>*tfc»1b^^>;l^r-^r(C7k^*DiL. T 
i02 fC^LT 100g/l(7)X7 'J— KiBSLfc: 

ttfflteSBftlLT. X7'J-0)pHj4tLf:o CCD 
^7'J-1UVHU=»L, «*T, 1mo 
50 <bEfn v 7K?§;£7. 2m I £XT U *lvC2 N(D*B4b 
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2 0°CO);SJtrM 6B#fl«SSU »»Lt, S»*b*1* 
*S#LfcK*b**>*»fc. ctf^bT* >lcii. z 

nO:Ti02 = 1 : 9 9 <7)Ma>£i8<b^!fe)£ *0)K4b 
[0 0 3 6] 1 0 

»LfclMb**>*m*fcC*£l*M** S1B«1 

tsM»T9o%tiofc. *ib*ttea* 

;uSAPtt*D*#»Lr»fcM<b^*>i ogtTioi 
icftlLt 1 o o g / i 0)^7 'J-SlllLfco -a>x 

^'J— ICttfblS (FeCh • 6H2 O) (D5g/I* 

«fl:d**ai*Lfc»bT*>*# 20 

fco C(D^b^^>lCli s Fe/T i 02 =3 O 0 p p 

ma>«a>«Mb*lfe*-t<DM*b** >cd^®ic#* lxi* 

tZo 

[0037] mmm ^ 1 

S8«fi«i oic^^r. *ib«*»ao>aaE*5 o g/ 1 

W(D*fl4^t* (K»o) Zmtzo ca>K»o4ia)iMb# 

0%T*feofco CCD^b^^Xzli, Fe/TiOz = 30 

3 O O O p p m(Dt(Da^*f(DS<bf^ >(DS® 

[0038] nmmi 2 

SHMI1 lCfcl*T. Ilfcf>>8. 9 g. Q&jfSli: It 

mmmi tnmznmLx. ^m<o^tmm» mm 

[003 9] 1 3 40 

mmmi ziz^x. ^^utt^r-tr*^ ho. s 
ezmi^tz^tututmmmi 2tfs\m\z&mLx^ * 

XH0>*fettflt{* (KKQ) *»fco ca>K»Q0>lHb* 

X9 0%T*£>o/co 
[0 0 4 0] «TE*aT?K»L-QfCfflL^fc«»«ia)M 
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[004 1] **9Ht>KMA+ NfcJ:l/ojO. 

8 U v hiua>rf7X*»(c-t*i^*t»JffllcA*tfc8fe. B 
ajS^T*fc^7'*tr h7;Uft Kfttt 1 0 O p pm<D;lJS 
fca**5l-3B»Lr#^^e»t*»Lfc. 3 
0»IB**Hll*IH»14-ncJWttLfc«. ftK»<D*®-e 

[O 0 4 2] 
[S3] 





k 
& 


7^k HSK 
(ppm) 




A 


1 0. 5 


mm 1 o 


N 


2. 0 


5016^1 1 
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